This paper examines the effects of transit, documentation, and ports and customs delays on Africa's exports. The authors find that transit delays have the most economically and statically significant effect on exports. A one-day reduction in inland travel times leads to a 7 percent increase in exports. Put another way, a oneday reduction in inland travel times translates to a 1.5 percentage point decrease in all importing-country tariffs. smaller impact on trade. The analysis controls for the possibility that greater trade leads to shorter delays in three ways. First, it examines the effect of trade times on exports of new products. Second, it evaluates the effect of delays in a transit country on the exports of landlocked countries. Third, it examines whether delays affect timesensitive goods relatively more. The authors show that large transit delays are relatively more harmful because of high within-country variation.
I. Introduction
Earlier work has shown that delays in getting goods from the factory gate onto the ship hinder exports more than foreign tariffs do (Hummels (2001) , Djankov, Freund and Pham (2010) , and Portugal and Wilson (2009) ). This is especially debilitating for Africa's exports because of extreme delays. This suggests that improving trade facilitation in Africa would significantly boost exports. But there are different ways to accomplish this, as the time delay has three distinct components: documentation, transit time, and port handling and customs clearance. In this paper, we explore whether these delays are equally burdensome or whether one of these binds relatively more, using detailed data on average trade times from the World Bank's Doing Business report.
Bureaucratic delays are the longest, taking 19 days on average. There is a lot of variation across countries. For example, it takes 36 days to process export documents in countries such as Angola, Zambia and Niger. In contrast, in Swaziland, it takes only 5 days to produce all necessary export documents. Bureaucratic delays may be especially burdensome if they change often, making them difficult to predict, or if officials use them as a means to extract rents. In contrast, documentation procedures may be less problematic if they are predictable and can be done in advance or if there is learning by doing.
Customs and ports delays are the second longest, taking on average 9 days. They are less variable than documents. Customs and ports could be especially restrictive if there is a hold-up problem. Once the goods arrive, customs and port authorities could extract high rents by delaying goods. In contrast, if customs and ports are reliable (but slow) or if exporters can pay for faster service they may cause fewer problems.
Transit costs are on average the shortest, taking 7 days. But, again, there is a lot of variation. For example, it takes 37 days for the goods to be shipped from Bujumbura (Burundi) to Dar Es Salaam port (Tanzania) and only one day within Gabon. Transit costs may be less burdensome if economic activity has developed endogenously, close to ports and borders when transit costs are large. However, they may be more constraining if there is a lot of uncertainty that cannot be avoided.
The main contribution of our paper is to understand whether different types of export costs affect trade differently. We use a modified gravity equation that controls for importer fixed effects and exporter remoteness. An important concern with this approach is that the volume of trade may directly affect trade costs. The marginal value of investment in trade facilitation is higher when trade volumes are large since cost savings are passed on to a larger quantity of goods. In addition, many time-saving techniques, such as computerized container scanning, are only available in high-volume ports.
Alternatively, increased trade volumes could increase congestion and lessen the efficiency of trade infrastructure. Thus, while more efficient trade facilitation may stimulate trade, trade is also likely to directly influence trade facilitation.
We use three distinct strategies to deal with the potential effect of export volumes on export times. First, we examine the effect of trade facilitation on trade in new products.
These are goods that have not been exported in the past. The intuition is that trade in new products cannot affect the quality of trade facilitation infrastructure or the bureaucracy that is in place for exporting. Second, we examine the effect of requirements in the transit country on exports from landlocked countries. This controls for endogeneity because trade facilitation in transit countries is likely to be exogenous from the perspective of a landlocked country. Finally, we test whether lengthy delays have a greater effect on exports of time-sensitive goods. The intuition is that these products make up a small share of total trade so are unlikely to affect trade facilitation.
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All three different techniques used to analyze the effect of export times of key components on trade values lead to the same conclusion: inland transit delays have a robust negative effect on export values. Our estimates imply that a one day increase of inland transit times reduces export values by about 7 percent. This effect is higher for time-sensitive goods with respect to time-insensitive goods. In contrast, we do not find a robust effect of documents or customs and ports on exports.
Why would delays in one area affect trade relatively more than in other areas? One potential answer is uncertainty. To the extent that delays are anticipated there should be only a small effect because documents can be prepared in advance and goods can be shipped early, with ample time for meeting deadlines. To evaluate this explanation, we examine the effect of within country export-time uncertainty for each type of delay on export values. Again, we find that an increase in inland transit time uncertainty has a negative and significant effect on trade values. The other time components show no such effect. This suggests that long and unexpected delays in transit make it especially difficult for producers to meet import deadlines.
1 The second and third strategies follow from Djankov, Freund, and Pham (2010) .
Our results have important implications for policy. While reducing bureaucratic delays and improving ports and customs may have small positive effects on trade, the binding constraint in most African countries to expanding exports is inland transit. Improving inland transit is unlikely to be easy or cheap, but it is likely to boost exports and have broad positive economic effects.
Beyond these direct implications for policy, our results also contribute to the broader debate about the influence of geography versus institutions on income. This literature has focused on the effects of climate versus governance on income, and potential interactions between the two.
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The paper proceeds as follows. The next section discusses the data. Section III presents the estimation strategy. Section IV describes the main results and robustness checks. Section V examines the effect of uncertainty on exports and the importance of geography. Section VI concludes.
We focus on a single component of income, exports, and our variables of interest reflect geography and institutions to different extents. The dominance of transit time in hindering exports seems to suggest that geography is the main culprit. To test this, we gather data from a GPS system on geographical distance from the port to the economic center and the estimated time of travel and include them in the regression equation. The difference between travel time in the GPS data and the Doing Business data is that the former are based solely on travel distance and estimated speed of travel by type of road (paved or unpaved). These data do not incorporate delays due to average vehicles, borders, security, traffic, or other road conditions. We find that GPS distance negatively affects exports, but GPS travel time does not. Moreover, neither the economic effect nor the statistical significance of the Doing Business inland transit time variable changes when these variables are included. This suggests that the problem for inland transit lies in the quality and security of the roads, border delays and the efficiency of security checkpoints, the age of the truck fleet and competition in trucking. These are factors which are more closely linked with institutions than geography.
II. Data
We use data on trade times based on answers to a comprehensive World Bank The data provide detailed information on the different kinds of costs an exporter faces when moving his goods from the principal city to the port of exit. More precisely, the survey asks respondents the average and the maximum times in calendar days it takes for completing a series of export procedures. Each procedure can be classified into one of four main categories: documentation, inland transportation, customs, and ports. Inland transportation includes the time it takes for the merchandise to be moved from the principal city to the port of exit, as well as the time spent arranging transport and waiting times for the merchandise's pick up and loading into a carriage. For landlocked countries, total transport times also include waiting times at the crossing border.
The customs category includes the time necessary to realize the technical controls of the merchandise. In addition, for landlocked countries this category comprises the total time it takes from the submission of request of clearance until the completion of the inspection and clearance procedure in the transit country. Finally, the ports category represents terminal handling times, including storage if a certain storage period is required, the waiting times for loading the containers into the vessel and customs inspection and clearance times.
An example illustrates the data. An exporter in Rwanda spends 43 days on average to complete all requirements for shipping its merchandise abroad: 17 days each on delays resulting from documentation and inland transit, while port and custom procedures take respectively 6 and 3 days on average (see Figure1). Table 1 
III. Methodology
We investigate how three diverse trade costs---completing documentation, inland transit delays, and customs and ports times-affect Sub-Saharan Africa trade volumes.
Longer time delays act as a tax on exports, especially on high-value goods, since they are effectively depreciating during the delay. In addition, the exporter must spend capital on the exporting process and storage/transport of the goods during the delay.
We begin by estimating the augmented gravity equation: (1) where the i and j subscripts correspond to the exporter and the importer, respectively.
i
The dependent variable represents bilateral exports from country to country j . The variables of interest are the export times for transit, customs and ports, and documents.
The coefficient on each represents the effect in percent of trade of a one day increase in that component. We focus on variables in levels, so that the coefficients are 4 The time delays reported in the survey are probably at the lower end of the time it takes to move the average product from factory to ship. This is because the products are chosen so that they do not require cooling or any technical inspections based on use of hazardous materials. 5 The times representing terminal port handling and customs and technical control were aggregated due to their very high correlation. (See Table 2) comparable-the effect of a one day change. However, for robustness, we also estimate the regression with the three variables in logs. We also include the standard determinants of trade in the regression equation: j µ are importer fixed effects which control for the extent to which the importer is isolated from the rest of the world; There is a potential reverse causality problem in our regressions because time-toexport variables are likely to be correlated with country exports. An improvement of infrastructure and administrative time costs has positive effects on exports. However, countries that export more may have higher returns to enhance local trade facilitation and invest more in time efficient means. In addition, some types of exports processing might only be available in high volume ports. Hummels and Skiba (2004) , for example, provide evidence that trade volumes affect the timing of adopting containerized shipping and reduce shipping costs. Finally, it might be the case that in countries with higher volumes of trade, export procedures will be affected by congestion effects. In this case the presence of reverse causality will lead to an underestimation of the coefficient on time costs.
To control for the possibility that more trade leads to improved trade facilitation, we investigate the effects that documentation, inland transport, and customs and ports times have on the exports of new products. It is important to control for remoteness in our regressions for two reasons. First, there is evidence that a country's trade with any given partner is dependent on its average remoteness to the rest of the world (Anderson and Van Wincoop (2003) ). Furthermore, remoteness is correlated with factory-to-port time delays hence not including it into the regression would produce biased estimates of the impact of trade facilitation on export volumes.
The intuition is that exports of new products cannot 7 We define new products as those that were not exported in the years 2002 2003 and 2004 and that entered into the export market in the time interval 2005-2007. have had an impact on the historical development of infrastructure or the type of bureaucratic procedures in place. In addition, because they are a very small share of total trade they are unlikely to be associated with congestion effects. We also follow Djankov, Freund, and Pham (2010) and use trade times of transit countries as instruments for trade costs in landlocked countries and examine whether trade times affect time-sensitive goods relatively more.
IV. Results
We now estimate the augmented gravity equation from expression (1). The linear regression results for a sample of 44 Sub-Saharan Africa countries are reported in Table   3 . as the instrument. This follows from Djankov, Freund and Pham (2010) . 9 Results are reported in Table 4 . The first column reports OLS regression results for this sample.
With the exception of documents, the coefficients are much larger for this sample than for the full sample (column (1) of Table 3 ). One explanation is that the endogeneity problem is greater here. For example, when landlocked country trade is small, customs and ports authorities (which must be located in neighboring countries) give them the lowest priority. To control for endogeneity, we next instrument each time variable with the corresponding variable in the transit country. The F-statistics of the first stage regressions (see Table 1A of the Appendix) indicate that none of the instruments is a weak instrument. 10 Second stage regression results, with and without foreign tariffs, are reported in levels in columns (2) and (3) and in logs in columns (4) and (5). For landlocked countries, only inland transit has a robust negative and significant effect on trade.
11 8 Equation (1) has been estimated excluding trade in oils and minerals from the dependent variable to control for the surge in commodities exports that took place in some African countries during the 2007. In addition, to account for the presence of zero trade values across country pairs, Tobit and Poisson specifications were used. Results, available under request, confirm the fact that inland transit has a negative and significant impact on export values.
Moreover, the magnitude from column (2) is similar to the result using all countries and new trade (column (2), Table 3 ): a one day reduction in transit delays leads 9 There are two differences with this study. First, authors use a difference gravity equation on similar exporters. In our case this strategy is not necessary since in our regressions we are considering only sub-Saharan Africa countries. Second, while they use the actual times in the transit country as instrument we use the time for the transit county's trade in the transit country 10 Since our regression is perfectly identified we cannot test if the excluded instruments are not correlated with the error terms. Ïn Table A2 of the Appendix we replicate the regressions of Table  4 but this time including separate instruments for customs and ports. In this case the Sargan overidentification test supports the validity of the instruments. 11 This result does not only reflect the fact these countries are more isolated. Even though delays in inland transport are higher with respect to coastal countries (15 days versus 4 days on average), delays in documentation (24 days on average) and customs and ports (9 days on average) procedures are even higher for exporters in landlocked countries.
to about 9 percent more exports and a one percent reduction in transit delays leads to about 1.5 percent more trade.
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In Table 5 the effects of documentation, inland transit and customs and ports times on the exports of time-sensitive products are presented. Time delays should have a greater effect on exports of time-sensitive goods.
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We base our definition of time-sensitive agricultural products on the information of their storage life (Gast 1991) , which includes a range of products going from a minimum storage life of 2 weeks or less, such as apricots, beans, currants, and mushrooms to 4 weeks or longer, for example apples, cranberries and potatoes and canned products. We also include goods with a very long storage life such as dry fruits with a maximum storage life of between 6 months and one year and canned products with a storage life ranging from 1 to 5 years, depending on the good's acidity. To measure time sensitivity we use the inverse of the median storage life of each product.
To examine the extent to which they are hampered, we follow the methodology in Djankov, Freund and Pham (2010) and estimate a difference-in-difference gravity equation using trade data of agricultural (processed and unprocessed) products for which time matters the most and the least. This methodology reduces the endogeneity problem coming from reverse causality because we control for country and industry fixed effects. In addition, the products we consider account for only a small fraction of trade in agricultural goods on average (less than 10 percent) so it is unlikely that they have a large impact on establishing trade facilitation processes.
To study the joint effect of industry time-sensitivity and country time delays on exports we estimate the following difference-in-difference gravity regression With this specification we test whether exports of time-sensitive goods are more responsive to time delays in each of the key components of time to export than exports of time-insensitive products. Table 5 presents the results for time-sensitive agricultural products controlling for countries' capital abundance. We report results for countries exporting at least one product and countries exporting at least 70 percent of the products, and also with the variables in logs and levels. In most of the cases, the coefficient on the interaction term of inland transit times with time sensitivity is negative and significant. This implies that an increase in inland transit times reduces exports of time-sensitive goods relatively more than time insensitive goods. In contrast, interactions with documents and customs and ports times are never significant.
More transit delays affect the composition of trade, preventing countries from exporting time-sensitive agricultural goods. Time-sensitive goods also tend to have higher value, implying that some of the effects of inland transit delays on aggregate exports results from countries with poor and not well targeted trade facilitation programs concentrating on low-value time insensitive goods.
In sum, we try three different ways to examine the effects of various trade delays on trade flows, each of which should reduce the endogeneity problem inherent in the analysis. All three point to the same conclusion: delays during inland transit affect trade flows to a much greater extent than delays because of documentation or at the port. Our results imply that reducing time spent on inland transit will significantly stimulate trade in Africa.
V. Why does inland transit matter more?
All else equal, a one day delay should affect exports the same way no matter when it occurs. However, one reason it may not is if there is more uncertainty associated with high delays in some procedures than in others. Uncertainty will reduce exports because it makes delivery deadlines harder to meet. In this section, we investigate if greater uncertainty related to inland transport times makes costs related with documents, customs and ports become a secondary priority relative to travel costs for existing exporters.
We estimate the effects of time uncertainty in each component of export times for a sub-sample of 24 Sub-Saharan countries for which there is information on the maximum and the average number of days it takes for an exporter to complete each of the exporting Results form Table 6 show a negative and significant impact of inland transit time uncertainty on trade values, with a one day increase in this variable leading to a reduction of exports of 13 percent (column (1)). Or in logs (Column (2)), a one percent increase in uncertainty leading to about a .7 percent reduction in exports. In contrast, uncertainty in the other variables is not significant in reducing exports. These results imply that high uncertainty in road transport times jeopardizes delivery targets. In addition, even if documentation requirements take more time than inland transit, they can either be done in advance or there may be learning by doing, such that exporters become more familiar with the procedures and uncertainty is limited. Finally, while exporters may be able to pay in the port to get things out more quickly, nothing can be done on the road.
In columns (3) and (4) we include both inland travel times and inland travel uncertainty. The coefficients reflecting both variables are significant. When we include only inland transit (see columns (5) and (6)) in the same sample the coefficient is larger, implying that part of the effect of transit time on exports stems from uncertainty.
Given the dominance of transit time over the other time cost variables, in determining trade, we next investigate whether this is a pure geography effect. Specifically, we control for domestic geography by using the GPS estimated distance and time based solely on geography and type of road. In our regressions we include road distance in km from the principal city to the port of export (which is the relevant distance for which transport is calculated in the data). In addition, we include GPS-estimated total travel time. This variable is calculated as the total time it takes to get from the principal city to the port of exit by assuming a speed of 40 km per hour for unpaved roads and 80 km per hour for paved surfaces.
15 Table 7 reports the results using the full sample. GPS distance is negative and significant, but does not alter the effect of inland transit time (columns (1) and (2)). GPS travel time is negative, but is not significant and the coefficient is very small. Column (4) shows results with all three variables, only transit time and GPS distance are significant.
Columns (5) and (6) The results suggest that the distance from city to port and whether roads are paved are not the main reason for long delays in transit times. There might be other factors such as the quality of the roads and vehicles, accidents, competition in trucking, road blocks or border waiting times which affect the total time for an exporter to get his goods form the factory to the port of exit.
VI. Conclusion
We use detailed data on key components on the time it takes to move containerized products from the factory gate to the ship to estimate whether and how diverse trade costs affect export volumes in Sub-Saharan Africa. An augmented gravity equation is estimated by regressing aggregate bilateral exports on different time delay components such as inland transit, documentation, ports and customs, and other standard gravity variables.
To control for the possibility that more trade leads to improved trade facilitation, we investigate the effects that documentation, inland transport, customs and ports times respectively have on the exports of new products. Exports in these products are unlikely to have an impact on the historical development of infrastructure. As a robustness check we also use an instrumental variables approach to examine the effect of time trade costs in transit countries on the exports of landlocked countries. Finally, we estimate a "difference-in-difference" regression on a sub-sample of agricultural products to determine whether trade costs affect exports of time-sensitive and time-insensitive goods, ranging from perishable products where time is most critical relative to preserved goods such as tinned food, differently.
Our results imply that while inland transit delays have a robust negative impact on export values, higher times in other areas have much smaller effects in reducing Africa's exports. A one day increase in inland transit time reduces exports by 7 percent on average. Put another way, a one day reduction in inland travel times translates into nearly a 1.5 percentage point decrease in all importing-country tariffs. In addition, this effect is higher for time-sensitive goods compared to time-insensitive goods. We show that long times are associated with high uncertainty in road transport, which jeopardizes exporters' delivery targets. 
Notes: 1. Robust standard errors in brackets.*** p<0.01, ** p<0.05, * p<0.1. 2. Importer fixed effects, reporter remoteness, a dummy for landlocked countries and country pair specific variables (common language, common colony and common border) are included in all regressions.
